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Abstract 
Objectives: Higher conscientiousness (C) predicts better health outcomes. Recent research suggests 
stress may play an important role in explaining this relationship. The current study aimed to establish 
whether C moderates the relationship between daily hassle appraisals, daily affect and physical 
symptoms.  
 
Design and Methods: A daily diary design was used, where participants (N=103) completed a baseline 
measure of C followed by a 14-day daily diary, providing daily details of hassles (primary & 
secondary appraisals) experienced as well as positive and negative affect and physical symptoms.  
 
Results: Hierarchical linear modelling revealed that Total C (as well as two facets of C: Order and 
Industriousness) moderated the relationship between stress appraisals and positive affect. Specifically, 
the negative association between the daily appraisal of hassles as stressful (i.e., where perceived 
demands outweighed perceived resources) and positive affect was stronger for lower and average 
levels of C, Order and Industriousness. No significant moderated effects were found for negative 
affect or physical symptoms. The Order facet was found to be an important factor predicting attrition.  
 
Conclusions: The current study provided evidence that C and two of its facets can moderate the 
relationship between hassle appraisal and positive affect. C may exert part of its influence on health 
by modifying the effects of daily stressors.  
 
 
Keywords: Stress, Hassles, Personality, Affect, Daily Diaries, Multi-level modelling, Attrition  
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INTRODUCTION 
Conscientiousness (C) is characterised by a propensity to follow socially prescribed norms, 
control impulses, delay gratification, be planful, and to be both task- and goal-directed (John & 
Srivastava, 1999). The evidence for a positive relationship between C and longevity is accumulating 
(Bogg & Roberts, 2004; Friedman et al., 1993; Hagger-Johnson et al., 2012; Hampson, Goldberg, 
Vogt, & Dubanoski, 2006; Kern & Friedman, 2008; Roberts & Bogg, 2004; Takahashi, Roberts & 
Hoshino, 2012). For example, data from the Terman Life Cycle Study have shown that people high in 
C have a significantly reduced risk of dying in any given year (Friedman et al., 1993). C has also been 
found to be associated with better health status (Goodwin & Friedman, 2006), greater adherence to 
medication (0ROOR\ 2¶&DUUROO 	 )HUJXVRQ LQ SUHVV and lower obesity risk across populations 
(Jokela et al., 2013a). Most recently, in the largest study of its kind, C has been shown to be the only 
higher-order personality trait to be related to mortality risk across populations (Jokela et al., 2013b). 
The role of health behaviours in this relationship has been studied (Bogg & Roberts, 2013; Roberts, 
Walton, & Bogg, 2005b); however, evidence suggests that health behaviours only partially account 
for the relationship with longevity (Friedman et al., 1995a; Hagger-Johnson et al., 2012). Ferguson 
(2013a) has proposed a theoretical model for the role of personality in the  illness process and 
identified six routes through which personality can have an influence on health (see also Bogg & 
Roberts, 2013 with a specific emphasis on C and the health process). One is via the stress process - 
the focus of this study ± the prediction being that the effects of stress are more damaging for lower C 
individuals compared to higher C individuals (Ferguson, 2013a; O'Connor, Conner, Jones, McMillan, 
& Ferguson, 2009; O'Connor & O'Connor, 2004; Penley & Tomaka, 2002).  
The negative impact of stress on health and well-being has received a lot of research 
attention, providing evidence that it is detrimental to the immune system (Segerstrom & Miller, 2004) 
and can influence the development of disease (Cohen et al., 1998). In addition, the health benefits of 
positive affect are being established (Chida & Steptoe, 2008; Howell, Kern, & Lyubomirsky, 2007; 
Steptoe, Dockray, & Wardle, 2009), and evidence to suggest that C may be positively related to 
positive affect is emerging (Besser & Shackelford, 2007; Nater, Hoppmann, & Klumb, 2010; Zellars, 
Perrewe, Hochwarter & Anderson, 2006). Therefore, it is possible that C could exert its protective 
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effect through either the experience of fewer negative health outcomes or the experience of more 
positive health outcomes. 
Research into the factor structure of C provides evidence for six lower order facets: Order, 
Virtue, Traditionalism, Self-control, Responsibility, and Industriousness (Roberts, Chernyshenko, 
Stark, & Goldberg, 2005a). The latest work has emphasised the importance of examining facet effects 
in the study of C (see Roberts, Lejuez, Krueger, Richards & Hill, in press). Responsibility, Self-
control, Self-discipline (strongly related to Self-control), and Order have been identified as important 
positive predictors of health behaviours, and Self-discipline has been shown to be associated with 
reporting of fewer daily hassles per day over a 4-week study (Bogg & Roberts, 2004; O'Connor et al., 
2009) and lower mortality in the elderly (Weiss & Costa, 2005). Different facets have also been 
shown to have differential associations with stress appraisals (and will be discussed in detail below), 
thereby emphasising the importance of studying facets (Gartland, O'Connor & Lawton, 2012).  
2¶&RQQRUet al. (2009) employed a daily diary design in a study of the moderating role of C 
in the daily stress-health behaviour pathway. High C was found to be associated with more adaptive 
health behaviours in response to daily hassles. Moreover, these findings were consistent with a stress 
buffering hypothesis and suggested that (aspects of) C may exert part of its positive influence on 
health by modifying the effects of daily stressors, such that conscientious individuals respond to stress 
by engaging in more health-enhancing behaviours. The study also observed a direct effect of C on 
daily hassles, such that higher levels of the Self-discipline facet of C were associated with the 
experience of fewer overall daily hassles. Though the impact on long-term health remains to be seen, 
it can be concluded that C may exert protective influences through these direct and moderated 
pathways. However, this research is still limited to the investigation of health behaviours, which have 
been shown to provide an incomplete explanation for the influence of C on health and longevity 
(Friedman et al., 1995a; Friedman et al., 1995b). The current study aimed to explore the moderation 
effect further, by looking at the extent to which C has the capacity to moderate the relationships 
between daily hassles and daily positive and negative affect and physical symptoms. 
A recent study E\*DUWODQG2¶&RQQRUDQG/DZWRQshowed, for the first time, that the 
appraisals of daily hassles are influenced by C. Appraisals are the interpretations of events in terms of 
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their benefit or harm for the individual; the transactional model of stress posits two dimensions: 
primary and secondary appraisals (Lazarus & Folkman, 1984). Primary appraisal involves the 
evaluation of the risks, demands or challenges of a situation (i.e., high versus low), while secondary 
appraisal evaluates the availability of perceived resources and whether anything can be done to alter 
the outcome of the situation. In the *DUWODQG 2¶&RQQRU DQG /DZWRQ  study, the facets of C 
were found to be associated with primary and secondary appraisals, such that high scores on Order 
and Industriousness were associated with reporting more demanding hassles (higher primary 
appraisal), and high Responsibility with reporting more perceived resources (higher secondary 
appraisal). However, the findings were limited to a single daily hassle experienced any time in the 
previous 7 days with no measurement of any stress outcome variables, therefore the moderating 
influence of C on the stress appraisal ± outcome relationship could not be explored. Furthermore, this 
study investigated primary and secondary appraisal as separate variables. In previous research, a ratio 
of primary to secondary appraisal has been calculated, which reflects the extent to which these 
appraisals match one another (Schneider, 2008; Tomaka, Blascovich, Kibler, & Ernst, 1997), and is 
consistent with the theory of primary and secondary appraisal interplay (Lazarus & Folkman, 1984). 
Crucially, this ratio provides a way of looking at appraisals which accounts for the specific match 
EHWZHHQRQH¶Vperceived demands and perceived resources at the point of a single stressor, based on 
the premise that it is only when perceived demands outweigh perceived resources that a hassle will be 
experienced as stressful (i.e., a high ratio appraisal). Therefore, the current study aimed to extend the 
study of appraisals by collecting data on multiple hassles over a 14 day period and to test the extent to 
which the effects of daily stress appraisal ratio on daily positive and negative affect and physical 
symptoms are moderated by C.  
Affect is a measure of emotional well-being, and is also related to a variety of health 
measures, including physical symptoms, immune-function, hypertension, biological functioning and 
mortality (De Gucht, Fischler, & Heiser, 2004; Jonas & Lando, 2000; Kiecolt-Glaser, McGuire, 
Robles, & Glaser, 2002; Pressman & Cohen, 2005; Steptoe et al., 2009; Wilson, Bienias, de Leon, 
Evans, & Bennett, 2003). There is also evidence indicating that naturally occurring and induced mood 
states influence immune function (Cohen & Herbert, 1996; Stone et al., 1994), but also that state 
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measures of negative mood can predict physical symptoms at 3-year follow up (Steptoe & Wardle, 
2005). In line with the positive psychology movement (Seligman & Csikszentmihalyi, 2000), 
attention has also focussed on the possible health benefits of positive affect. At the daily level, 
positive affect has been shown to have a beneficial influence on physiological processes such as 
cortisol levels and ambulatory blood pressure (Steptoe & Wardle, 2005). Recent reviews suggest that 
positive affect can have significant effects on health both at the daily level and in the longer term with 
an effect size comparable to negative affect (Chida & Steptoe, 2008; Howell et al., 2007; Steptoe et 
al., 2009). Therefore, affect may represent an important additional mechanism through which C may 
influence both ongoing and future health; if daily hassles lead low C individuals to experience more 
negative affect or less positive affect, these individuals may experience ill-health consequences of 
negative affect, and/or fail to experience the health benefits of positive affect. 
In addition to daily affect, there is evidence that daily stressors can increase the experience of 
daily physical symptoms (Dancey, Taghavi, & Fox, 1998). Non-specific physical symptoms are 
regularly experienced by the general population (Rief, Hessel, & Braehler, 2001), and represent a 
measure of current ongoing physical health below the threshold of disease (Ferguson, Cassaday, 
Erskind, & Delahaye, 2004). DeLongis and colleagues found that daily stressors influenced both 
somatic symptoms and mood when measured at the daily level (Delongis, Folkman, & Lazarus, 
1988). C has also been investigated in the study of symptom reporting, and evidence suggests that 
those low on C report the experience of more severe symptoms (Ferguson et al., 2004). Therefore, 
self-reported physical symptoms provided a useful daily measure of ongoing health. 
In summary, the primary aim of this study was to test the extent to which C and its facets 
moderate the effects of the daily stress appraisal ratio on daily positive and negative affect and 
physical symptoms over a 14 day period. It is hypothesised that the relationship between a high 
appraisal ratio of hassles (where perceived demands outweigh perceived resources) and more 
symptoms or fewer positive daily health outcomes will be stronger in lower C individuals compared 
to higher C individuals.  
METHODS 
Participants 
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The present study utilised an adult sample, recruited through emails sent to University staff 
based in a University in the North of England together with advertisements sent to local organisations 
and businesses. The sample consisted of 73 females and 30 males (N=103), with an average age of 35 
years (ranging from 20 to 75 years). The sample was mainly of white ethnicity (90.3%). The majority 
of the sample was employed (58.3%) or in full-time education (27.2%). The remaining participants 
were retired (7.8%), housewives/husbands (3.9%), or unemployed (2.9%).  
Design 
A daily diary questionnaire design was utilised, in which participants responded to a baseline 
questionnaire followed by a 14-day daily diary. Daily diaries allow frequent measurement of both 
within-person daily variables as well as between-person variables, thereby permitting participants to 
act as their own controls, and additionally reducing recall bias (O'Connor et al., 2009). The 
questionnaires were administered online using an in-house software package (successfully used in 
numerous previous studies), but paper copies were available for respondents without access to a 
computer in the evening. Approval from the University Department ethics committee was established 
before commencement of data collection. Participants were entered into a prize draw to win three cash 
prizes of £25, £50 and £100. 
Measures and Procedure  
Baseline Questionnaire 
Participants were asked to complete a short demographics questionnaire, followed by the 
Chernyshenko Conscientiousness Scale measure of C (CCS; Hill & Roberts, 2011), which reflects 6 
facets of C: Order, Virtue, Traditionalism, Self-control, Responsibility, and Industriousness. Roberts 
et al. (2005a) described these facets: Order deals with the ability to organise and plan tasks and 
activities (example item: I need a neat environment in order to work well). Virtue reflects adherence 
WRPRUDOVWDQGDUGVKRQHVW\DQG³JRRG6DPDritDQ´EHKDYLRXUH[DPSOHLWHP If I find money laying 
DURXQG,¶OONHHSLWWRP\VHOI7UDGLWLRQDOLVPLVFRQFHUQHGZLWKFRPSOLDQFHZLWKUXOHVFXVWRPVDQG
expectations (example item: I have the highest respect for authorities and assist them whenever I can). 
Self-Control relates to being cautious, patient, and able to delay gratification (example item: I rarely 
jump into something without first thinking about it). Responsibility reflects a tendency to be 
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cooperative and dependable, and gain enjoyment from being of service (example item: I go out of my 
way to keep my promises). Industriousness is concerned with being hard-working, ambitious, and 
resourceful (example item: I have high standards and work toward them). Each facet scale consisted 
of 10 items, rated on a 5-point Likert scale ranging from 1 (Very Inaccurate) to 5 (Very Accurate). 
Internal consistency for each of the facets of C in the present sample was good, with the exception of 
5HVSRQVLELOLW\ ZKLFK GHPRQVWUDWHG D &URQEDFK¶V Į < 0.70 (2UGHU Į    9LUWXH Į   
7UDGLWLRQDOLVPĮ 6HOI-FRQWUROĮ 5HVSRQVLELOLW\Į 63 	,QGXVWULRXVQHVVĮ ). Item 
analysis indicated that the low internal consistency of the Responsibility scale could not be improved 
through the removal of items; therefore, as this was an established scale, analysis was carried out with 
the full scale. 
Daily Diary 
Participants completed the first daily diary on the same day as the baseline questionnaire. An 
interval-contingent method was employed, where participants completed the diary at the end of each 
day for 14 consecutive days. The on-line diary software allowed participants to complete their daily 
diaries before going to bed with a cut-off of 3am each day. A total of 1093 days of data were 
collected.  
Participants provided a brief description of all of the daily hassles experienced throughout the 
day (O'Connor, Jones, Conner, McMillan, & Ferguson, 2008). A total of 1968 hassles were reported 
by participants, with an average of 1.8 hassles reported each day. The cognitive appraisals of each 
hassle were measured using the modified Stressor Appraisal Scale (SAS; Gartland et al., 2012); this is 
an 8-item scale with 5 primary appraisal items (HJµ+RZWKUHDWHQLQJGLG\RXILQGWKHGDLO\KDVVOHWR
EH"¶ &URQEDFK¶VĮ DQGVHFRQGDU\DSSUDLVDOLWHPVHJµ%HIRUHWKHKDVVOHZDVUHVROYHGKRZ
ZHOOGLG\RXWKLQN\RXFRXOGPDQDJHWKHGHPDQGVLPSRVHGRQ\RXE\WKHGDLO\KDVVOH"¶&URQEDFK¶V
Į $SSUDLVDOVDUHUDWHGRQDVFDOHIURP1RWDWDOOWo 7 (To a very large extent) and the mean 
score for each scale calculated. The appraisal ratio was calculated by dividing the primary appraisal 
by the secondary appraisal and a high score (i.e., high ratio) is indicative of where perceived demands 
outweigh perceived resources. 
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A 10-item measure of daily affect was taken (Mackinnon et al., 1999), which included 5 
positive affect items (e.g. excited, alert&URQEDFK¶VĮ ) and 5 negative affect items (e.g. nervous, 
distressed&URQEDFK¶VĮ ). Participants were asked to indicate the extent to which they felt each 
item today, generally. The positive and negative items were averaged to give daily positive and 
negative affect scores.  
A 12-item measure of physical symptom experience was also taken (Ferguson et al., 2004). 
This scale asks to what extent participants have experienced a range of physical symptoms during the 
past 24 hours (e.g. headache, breathlessness), on a scale from 1 (did not experience the symptom) to 6 
(experienced the symptom very severely). Frequency was a dichotomised score, calculated by 
counting the number of symptoms for which a rating of greater than 1 was given.  
Removal of Data 
One hundred and seventy five people completed the baseline questionnaire. Of these, 136 
went on to complete the first daily diary (attrition rate 22.3%). All participants who completed 4 or 
more days were included in the analysis. This number of days provided a sufficient range of hassles to 
be meaningful and captured 76% of the participants who completed part of the diary leaving a sample 
of 103 participants for analysis, completing an average of 10.61 days each. The threshold was set 
relatively low as it was thought that low C individuals may be less likely to continue with the daily 
diary, and therefore setting a high threshold would exclude a disproportionate number of low C 
participants (number of days completed moderately correlated with the Total C score; r = .20, p = 
.009). There was no significant difference between the included and excluded daily diary participants 
with the threshold set at 4 days completion in terms of Total C score. Furthermore, the range of C 
scores for participants included in the study did not differ from the range of scores for those 
completing the baseline questionnaire. However, it is worth noting that independent samples t-tests 
revealed that scores on the Order facet were significantly lower in the completers compared to the 
non-completers (t = 2.47, p < 0.05) indicating that Order is an important factor in predicting attrition. 
No other facets differed in this respect.  
Before analysis, all variables were screened for outliers by inspecting boxplots and none were 
identified. The personality variables were checked for skewness. Industriousness approached a level 
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of skewness which may be a cause for concern (-0.77). However, no discernible differences were 
found between analyses carried out with the original and log transformed variable, thus the original 
data were used in all subsequent analyses. In preliminary analyses, we controlled for the effects of 
neuroticism (using the 10-item neuroticism from the International Personality Item Pool, Goldberg, 
1999) given the well-established moderate relationship with C and ill health (cf., Ferguson, 2000; 
McCrae & Costa, 1985). The results did not different substantively from the results presented here, 
and unsurprisingly, neuroticism was found to predict daily positive and negative affect and physical 
symptoms. However, importantly, the observed effects of C remained statistically significant. 
Therefore, in order to be parsimonious, we have not reported these additional analyses in the current 
paper.   
Analytic Method 
The data was analysed using HLM6 (Raudenbush, Bryk, Cheong, & Congdon, 2004). The 
data contained a two-level hierarchical structure; Level 1 representing within-person variation (e.g., 
daily variation in affect), and Level 2 representing between-person variability (e.g., C). Level 1 
predictors were group mean centred. At Level 2, age was grand mean centred and gender was 
uncentred. However, note that in the multi-level modelling analyses Total C and its facets were 
converted to z-scores such that coefficients refer to 1 standard deviation change in C and these were 
uncentred at Level 2. This will facilitate comparisons with related studies using different measures of 
C. The data was modelled initially for the total C score, and then subsequently modelled for each of 
the six C facets. In the case of frequency of physical symptoms experienced, as it was a count 
variable, it was modelled as a Poisson (Raudenbush, Bryk, Cheong & Congdon, 2004). In the Level 1 
and 2 data files 0.01% of the data was missing. Missing data in the Level 1 file was removed at the 
point of analysis and in the Level 2 file it was replaced with the column mean.  
RESULTS 
Descriptive Statistics and Baseline Analysis 
Descriptive statistics were calculated for all main Level 1 and Level 2 variables. Table 1 
shows the descriptive statistics for age and the C variables, and the correlations between C and its 
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facets (Level 2). As expected, all the facets of C were significantly positively correlated with one 
another and total C. Table 2 provides descriptive statistics for the daily diary variables (Level 1).  
Preliminary Analyses 
Age was positively correlated with C (r = .29, p < .01) and females had higher C scores 
compared to males (rpb = .22, p < .05). Additional analyses were performed with age and gender to 
determine their effect on the appraisal and outcome variables. HLM6 was used to model the effect of 
age and gender separately as Level 2 variables on the individual Level 1 variables. No effects of 
gender on appraisal and outcome variables were found. The analysis of age revealed that older 
individuals reported lower average primary appraisals. Older individuals also reported lower physical 
symptom frequency scores. These main effects were investigated further to determine whether age 
interacted with C. Testing the effects of the age-C interaction term revealed no significant effects.  
Age and gender were entered into further models at Level 2 given their main effects on C and/or on 
the outcome variables, but no interaction terms were entered. 
Testing the direct effect of C on primary and secondary appraisal and the appraisal ratio of daily 
hassles 
 The main effects of C on the primary, secondary and ratio appraisals of hassles were tested. 
Age and gender were controlled for, so the general form of each model in this analysis is expressed by 
the following equation: 
Appraisal = ȕ00 + ȕ01(Age) + ȕ02(Gender) + ȕ03(C) + r0 İ 
where ȕ00 indicates the mean level of appraisal; ȕ01 indicates the effect of age on appraisals, ȕ02 the 
effect of gender, ȕ03 the effect of CDQGİis the error term.  
 First, Total C was entered at Level 2. Total C was not found to affect overall primary 
appraisal, secondary appraisal or the appraisal ratio. Second, each of the 6 facets of C were entered 
independently at Level 2 in separate analyses. No effects were observed for the facets on primary 
appraisals, secondary appraisals or the appraisal ratio.  
Testing the cross-level effects of C on the relationships between hassle appraisals and daily outcome 
variables 
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The main effects of C and appraisals on the daily outcome variables, as well as the cross-level 
effects of C on the relationships between appraisals and outcomes, were tested. Primary appraisal, 
secondary appraisal and appraisal ratio were all entered in a single model to determine their relative 
effects on outcome variables. The general form of each model in this analysis is expressed by the 
following equation: 
 
Outcome variable = ȕ00 + ȕ01(Age) + ȕ02(Gender) + ȕ03(C) +  
ȕ10(Primary Appraisal) + ȕ11(C × Primary Appraisal) + 
ȕ20(Secondary Appraisal) + ȕ21(C × Secondary Appraisal) + 
ȕ30(Appraisal Ratio) + ȕ31(C × Appraisal Ratio) + İ 
where ȕ00 indicates the mean level of the outcome variable; ȕ01 indicates the extent to which this is 
influenced by age, ȕ02 indicates the extent to which the outcome is influenced by gender, ȕ03 indicates 
the extent to which the outcome is influenced by C, ȕ10 indicates the average size of the relationship 
between the primary appraisal and the outcome variable, ȕ11 indicates the extent to which that 
relationship is conditional on the level of C, ȕ20 indicates the average size of the relationship between 
secondary appraisal and the outcome variable, ȕ21 indicates the extent to which that relationship is 
conditional on the level of C, ȕ30 indicates the average size of the relationship between the appraisal 
ratio and the outcome variable, ȕ31 indicates the extent to which that relationship is conditional on the 
level of CDQGİis the error term. 
This analysis was initially carried out with Total C, and was then performed with each facet 
separately. The effects of appraisals on outcomes were assessed by looking at the Level 1 slopes 
(Table 3). The appraisal ratio was found to be negatively related to positive affect (i.e., when 
perceived demands outweigh perceived resources, less positive affect is reported) for average levels 
of C, and primary appraisal was found to significantly positively predict negative affect (i.e., higher 
appraisal associated with greater negative affect) when C is average. No significant relationships were 
found for physical symptoms.  
The analysis for C also revealed that C moderated the relationship between the appraisal ratio 
and positive affect (Table 3). This indicated that hassles appraised as stressful negatively impacted 
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positive affect, but this effect is different at different levels of C. Simple slope analyses using the 
procedure described by Preacher, Curran and Bauer (2006) showed that for higher levels of C (+1SD) 
there was no significant association between appraisal ratio and positive affect. However, for mean 
and lower (-1SD) levels of C the negative effect is significant. This moderation effect and associated 
slope values is shown in Figure 1A.  
This same analysis was then carried out for the facets separately. The results showed that 
Industriousness was positively related to positive affect (B = .03, SE = .01, p = .003) at average level 
of appraisal. However, with respect to the moderation effects, Order and Industriousness were found 
to moderate the appraisal ratio±positive affect relationship. These moderation effects were 
decomposed for higher (+1SD), mean and lower (-1SD) levels of the moderator using simple slope 
analyses (Preacher et al., 2006). These analyses showed that for higher levels of Order (+1SD) there 
was no significant association (B = 0.04 (SE = 0.09), p = .65) between appraisal ratio and positive 
affect, however, for mean (B = -0.206 (SE = 0.07), p = .007) and lower (B = -0.454 (SE = 0.12), p = 
.0002) levels of Order a negative effect is significant (See Figure 1B). A similar interaction was 
observed for Industriousness, with no significant association at higher levels (B = -0.014 (SE = 0.10), 
p = .88) between appraisal ratio and positive affect, with significant negative effects at mean (B = -
0.211 (SE 0.07), p = .003) and lower (B = -0.408 (SE = 0.10), p = .001) levels (See Figure 1C). The 
interaction pattern is the same for Total C, Order and Industriousness. 
DISCUSSION 
The main finding of the current study was that total C and two of its facets have the capacity 
to moderate the relationship between hassle appraisals and well-being outcomes and suggest that 
(aspects of) C may exert part of its influence on health by modifying the daily stressors-health link. 
More specifically, it was shown that the daily negative association between the stressful experience of 
hassles and positive affect was stronger for lower and average levels of C, and two of its facets, Order 
and Industriousness, with no significant effects observed for the higher levels of C.  
The moderation effect identified is important because it confirmed that having a high stress 
ratio appraisal (where perceived demands outweigh perceived resources) had a greater impact on 
outcomes when C and two of its facets are low. This relationship supports the hypothesis that stress 
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will have a differential impact depending on levels of C and is consistent with a recent study that 
demonstrated that C moderated the relationships between daily hassles and health behaviours 
(O'Connor et al., 2009). However, the current findings do not explain why those lower and average in 
C exhibit a negative appraisal-outcome link. One possibility is that lower C individuals are less likely 
to use problem-focused coping and to be less well organised to meet situation demands and, as result, 
they are more vulnerable to stress-induced changes in daily affect (as well as related negative health 
EHKDYLRXUV 2¶&RQQRU HW DO  3HQOH\ 	 7RPDND  Future research ought to attempt to 
identify the stress buffering factors that might help protect higher C individuals and/or the variables 
that may confer stress vulnerability in lower C individuals.  
The appraisal ratio was only found to have a direct effect on positive affect, and not the other 
outcome measures. This could suggest the importance of positive affect in the transactional stress 
process, but further research with the measurement of other short- and long-term health outcome 
measures will be needed to determine the exact effects of appraisals on health. Nevertheless, the effect 
observed here indicates that appraising hassles as stressful has a specific effect on positive affect. 
Additional findings relating to positive affect indicated that higher C was associated with the 
experience of greater positive affect overall, but also that when stressful hassles occur, higher C 
individuals are able to maintain their levels of positive affect. This is contrary to lower C individuals, 
for whom stressful hassles reduce the amount of daily positive affect reported at the end of the day.  
The beneficial effects of positive affect at the daily level as well as in the long-term are 
beginning to emerge. Positive affect has been proposed as an adaptational mechanism which may 
protect against the negative effects of stress on health (Folkman & Moskowitz, 2000; Ong, Bergeman, 
Bisconti, & Wallace, 2006). Ong and colleagues suggest that the ability to maintain positive emotions 
in the face of stress is one pathway through which people can successfully adapt to stress and 
experience better health outcomes. Folkman and Moskowitz suggested that in some cases stress can 
produce positive affect through benefit finding or mastery/gain, or (similar to 2QJ¶V SURSRVDO WKH
maintenance of positive affect during stress could buffer against the adverse physiological 
consequences of stress. In relation to the current findings, it is possible that those lower and average in 
C are more vulnerable because they do not experience the stress buffering effects of positive affect. 
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Within the facets of C, the same moderation effect was demonstrated for Order and 
Industriousness; the importance of these facets is supported by previous research demonstrating that 
Order and Industriousness are predictive of daily hassle appraisals (Gartland et al., 2012). While 
Gartland et al. demonstrated that Order and Industriousness positively predicted primary appraisals, it 
is likely that this counter-intuitive effect is explained by the use of the appraisal ratio in the current 
study; that is, for high Order and Industriousness higher primary appraisals are matched by higher 
secondary appraisals, thus negating any negative effects. In addition, Order has been shown to be 
functionally relevant in the study of stress and health behaviours, where Order moderates the 
relationship between daily hassles and exercise such that individuals high on Order were more likely 
to exercise on days when they experienced hassles (O'Connor et al., 2009). Therefore, these facets 
appear to be important in the regulation of health outcomes in the face of stress. Responsibility was 
also suggested as an important facet, based on previous research; however no significant effects of 
this facet were identified in this study. This may be because of the low internal consistency of the 
scale in this sample. Therefore, further research is required to determine the functionality of this facet.  
One of the broader findings of this research is that the appraisals of daily hassles are of 
significance to the understanding of how personality interacts with stress to produce variable 
outcomes. Though appraisals have been studied widely, and there is growing literature to support the 
relationship between appraisals and stress outcome measures (Gildea, Schneider, & Shebilske, 2007; 
Schneider, 2004; Smith, Haynes, Lazarus, & Pope, 1993; Tomaka, Blascovich, Kelsey, & Leitten, 
1993; Tomaka et al., 1997), this is the first study that we know of that concurrently measures 
personality, daily hassle appraisals, and outcome measures. Furthermore, the concurrent measurement 
of daily appraisals and positive affect is novel to this area of research. Nevertheless, it is important to 
recognise that the current design is essentially a cross-sectional analysis and as a result we cannot 
confirm the direction of the relationship between the study variables. For example, it is possible that 
lower C individuals create more stressful environments by being disorganised, impulsive and bad 
planners. Similarly, reverse causality cannot be ruled out as the current design does not allow us to 
discern whether the experience of more symptoms or poorer health leads to lower C (Ferguson 
2013b). Indeed, there is some evidence that personality can change as a function of experience 
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(Jackson, Thoemmes, Jonkmann, Ludtke & Trautwein, 2012; Roberts & Jackson, 2008; Tang et al., 
2009). Therefore, in order to fully elucidate how personality and stress processes interact over time, 
researchers ought to adopt life course approaches that assess multiple predictors and multiple 
outcomes across a large number of years (for more detail VHH 6HJHUVWURP 	 2¶&RQQRU ; also 
Hagger-Johnson et al., 2012) or econometric approaches (Ferguson, 2013b; Ferguson, Heckman & 
Corr, 2011). The importance of adopting such approaches is underscored by the recent publication of 
the landmark study by Jokela et al. (2013b) that demonstrated that C was the only higher-order 
personality trait to be related to mortality risk across a staggering 7 different cohort studies. 
The notion that personality is open to change has led authors like Bogg and Roberts (2013) to 
suggest the intriguing possibility that interventions can be developed to change traits like C that may 
have health benefits. Similarly, Ferguson (2013) has argued that traits should be routinely assessed as 
outcomes of interventions. Indeed, many health based behaviour change interventions are designed to 
increase purposeful and planned behaviour (implementation intentions, TPB based interventions) and 
may be effective by changing trait levels, hence the need to assess traits as part of intervention 
evaluations. 
Finally, our finding that there was a relationship between C and attrition rates is worthy of 
some brief additional comment. Specifically, we found that the Total C score was moderately 
correlated with the number of days the daily diary was completed, but more importantly, we also 
found that the Order facet predicted attrition rates in the current study. These findings are noteworthy 
as they suggest that the current results may represent an under-estimation of the true size of the 
associations between C, its facets and positive affect. However, they also may have important 
implications for researchers conducting clinical trials and longitudinal studies in the future. 
Nevertheless, we would like to see this finding replicated before firm conclusions are drawn about the 
significance of personality traits in predicting drop-out rates.  
A number of shortcomings of the current study ought to be briefly acknowledged. First, the 
Chernyshenko Conscientiousness Scale is a relatively new measure which has not been widely used in 
the United Kingdom (UK; for an exception VHH*DUWODQG2¶&RQQRU	/DZWRQ). The original 
scale was developed in the United States (US), using an ideal-point approach in order to develop a 
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measure that captures the entire range of the trait continuum as well as the multi-faceted nature of 
conscientiousness (see Chernyshenko, Stark, Drasgow & Roberts, 2007; Hill & Roberts, 2011).  
Nevertheless, future research ought to confirm the underlying structure of the scale using 
confirmatory factor analyses in UK and US samples (particularly in light of the less than satisfactory 
&URQEDFK¶VDOSKDIRUWKH5HVSRQVLELOLW\IDFHWREVHUYHGLQWKHFXUUHQWVWXG\. Second, the health and 
wellbeing outcome measures taken were from daily self-reported questionnaires. This limits the 
conclusions which can be made about general physical health; the measures could be improved by 
collecting longer term health data, or by the collection of some physiological measurement to provide 
an objective measure of health in both the short- and long-term.  Recent research has begun to assess 
the potential relationships between C and cortisol (Nater et al., 2010). This is a promising new 
direction for this area of research, as cortisol is a hormone which has a diurnal secretory rhythm, can 
be measured with minimum disruption to participants, is a marker of hypothalamic-pituitary-
adrenocortical axis function, and has been suggested as an indicator of well-being and health (Clow, 
Thorn, Evans, & Hucklebridge, 2004; O'Connor et al., 2013). Furthermore, evidence indicates that 
cortisol varies with positive affect, and has been suggested as a potential mediator between positive 
affect and health (Brummett, Boyle, Kuhn, Siegler, & Williams, 2009; Dockray & Steptoe, 2010). 
Future research using these methods could determine whether the observed differences in stress 
appraisals and positive affect have any physiological parallels VHH DOVR 6HJHUVWURP 	 2¶&RQQRU
2012).   
In conclusion, the current study provides evidence that C and two of its facets can moderate 
the relationship between hassle appraisal and positive affect. Specifically, the negative association 
between the daily appraisal of hassles as stressful (i.e., where perceived demands outweighed 
perceived resources) and positive affect was stronger for lower and average levels of C, Order and 
Industriousness. Conscientiousness may exert part of its influence on health by modifying the effects 
of daily stressors. 
  
18 
 
References 
Besser, A., & Shackelford, T. K. (2007). Mediation of the effects of the big five personality 
dimensions on negative mood and confirmed affective expectations by perceived situational 
stress: A quasi-field study of vacationers. Personality and Individual Differences, 42, 1333-
1346. doi:10.1016/j.paid.2006.10.011. 
Bogg, T., & Roberts, B. W. (2004). Conscientiousness and health-related behaviors: A meta-analysis 
of the leading behavioral contributors to mortality. Psychological Bulletin, 130, 887-919. 
doi:10.1037/0033-2909-130.6.887. 
Bogg, T., & Roberts, B. W. (2013). The Case for Conscientiousness: Evidence and Implications for a 
Personality Trait Marker of Health and Longevity. Annals of Behavioral Medicine, 45, 278±
288 
Bolger, N., & Zuckerman, A. (1995). A framework for studying personality in the stress process. 
Journal of Personality and Social Psychology, 69, 890-902. 
Brummett, B. H., Boyle, S. H., Kuhn, C. M., Siegler, I. C., & Williams, R. B. (2009). Positive affect 
is associated with cardiovascular reactivity, norepinephrine level, and morning rise in salivary 
cortisol. Psychophysiology, 46, 862-869. doi:10.1111/j.1469-8986.2009.00829.x. 
Chida, Y., & Steptoe, A. (2008). Positive psychological well-being and mortality: A quantitative 
review of prospective observational studies. Psychosomatic Medicine, 70, 741-756. 
doi:10.1097/PSY.0b013e31818105ba. 
Chernyshenko, O.S., Stark, S., Drasgow, F. & Roberts, B.W. (2007). Constructing personality scales 
under the assumption of an ideal point response process: Toward increasing the flexibility of 
personality measures. Psychological Assessment, 19, 88-106. 
Clow, A., Thorn, L., Evans, P., & Hucklebridge, F. (2004). The awakening cortisol response: 
Methodological issues and significance. Stress-the International Journal on the Biology of 
Stress, 7, 29-37. doi:10.1080/10253890410001667205. 
Cohen, S., Frank, E., Doyle, W. J., Skoner, D. P., Rabin, B. S., & Gwaltney, J. M. (1998). Types of 
stressors that increase susceptibility to the common cold in healthy adults. Health Psychology, 
17, 214-223. 
19 
 
Cohen, S., & Herbert, T. B. (1996). Health psychology: Psychological factors and physical disease 
from the perspective of human psychoneuroimmunology. Annual Review of Psychology, 47, 
113-142. doi:10.1146/annurev.psych.47.1.113. 
Dancey, C. P., Taghavi, M., & Fox, R. J. (1998). The relationship between daily stress and symptoms 
of irritable bowel: A time-series approach. Journal of Psychosomatic Research, 44, 537-545. 
De Gucht, V., Fischler, B., & Heiser, W. (2004). Neuroticism, alexithymia, negative affect, and 
positive affect as determinants of medically unexplained symptoms. Personality and 
Individual Differences, 36, 1655-1667. doi:10.1016/j.paid.2003.06.012. 
Delongis, A., Folkman, S., & Lazarus, R. S. (1988). The impact of daily stress on health and mood - 
Psychological and social resources as mediators. Journal of Personality and Social 
Psychology, 54, 486-495. 
Dockray, S., & Steptoe, A. (2010). Positive affect and psychobiological processes. Neuroscience and 
Biobehavioral Reviews, 35, 69-75. doi:10.1016/j.neubiorev.2010.01.006. 
Ferguson, E., Cassaday, H. J., Erskind, J., & Delahaye, G. (2004). Individual differences in the 
temporal variability of medically unexplained symptom reporting. British Journal of Health 
Psychology, 9, 219-240.   doi: 10.1348/135910704773891069 
Ferguson, E., Heckman, J., & Corr, P.J. (2011) Personality and Economics: Overview and Proposed 
Framework Personality and Individual Differences, 51, 201-209. doi. 
10.1016/j.paid.2011.03.030 
Ferguson, E. (2013a) Personality is of central concern to understand health: Towards a theoretical 
model for health psychology. Health Psychology Review, 7, S32-S70 
doi:10.1080/17437199.2010.547985 [Free to download at 
http://www.tandfonline.com/doi/abs/10.1080/17437199.2010.547985]. 
Ferguson, E. (2013b). Non-compliance and instrumental variables in behavioral medicine: A 
commentary on van Dongen et al. Annals of Behavioral Medicine, 45, 132-138. doi. 
10.1007/s12160-012-9460-8 
Ferguson, E. (2000). Hypochondriacal concerns and the five-factor model of personality.  Journal of 
Personality, 68, 705-724. doi: 10.1111/1467-6494.00113 
Folkman, S., & Moskowitz, J. T. (2000). Positive affect and the other side of coping. American 
Psychologist, 55, 647-654. doi:10.1037//0003-066x.55.6.647. 
20 
 
Friedman, H. S., Tucker, J. S., Schwartz, J. E., Martin, L. R., Tomlinson-Keasey, C., Wingard, D. L., 
et al. (1995a). Childhood conscientiousness and longevity: Health behaviors and cause of 
death. Journal of Personality and Social Psychology, 68, 696-703. 
Friedman, H. S., Tucker, J. S., Schwartz, J. E., Tomlinson-Keasey, C., Martin, L. R., Wingard, D. L., 
et al. (1995b). Psychosocial and behavioral predictors of longevity - the aging and death of 
the termites. American Psychologist, 50, 69-78. 
Friedman, H. S., Tucker, J. S., Tomlinson-Keasey, C., Schwartz, J. E., Wingard, D. L., & Criqui, M. 
H. (1993). Does childhood personality predict longevity? Journal of Personality and Social 
Psychology, 65, 176-185. 
Gartland, N., O'Connor, D. B., & Lawton, R. (2012). The Effects of Conscientiousness on the 
Appraisals of Daily Stressors. Stress and Health, 28, 80-86. doi:10.1002/smi.1404. 
Gildea, K. M., Schneider, T. R., & Shebilske, W. L. (2007). Stress appraisals and training 
performance on a complex laboratory task. Human Factors, 49, 745-758. 
doi:10.1518/001872007x215818. 
Goldberg LR. (1999). A broad-bandwidth, public domain, personality inventory measuring the lower-
level facets of several five-factor models. In I Mervielde, I Deary, F De Fruyt, F Ostendorf, 
(Eds.), Personality Psychology in Europe, vol. 7 (pp. 7-28). Tilburg: Tilburg University Press. 
Goodwin, R. D., & Friedman, H. S. (2006). Health status and the five-factor personality traits in a 
nationally representative sample. Journal of Health Psychology, 11, 643-654. 
doi:10.1177/1359105306066610. 
Hagger--RKQVRQ*%HUZLFN%&RQQHU02¶&RQQRU'%	6KLFNle, D. (2012). School-related 
conscientiousness, alcohol drinking and cigarette smoking in a representative sample of 
English school pupils. British Journal of Health Psychology, 17, 644-665. 
Hagger-Johnson, G. E., Sabia, S., Nabi, H., Brunner, E., Kivimaki, M., Shipley, M., et al. (2012). 
Low conscientiousness and risk of all-cause, cardiovascular and cancer mortality over 17 
years: Whitehall II cohort study. Journal of Psychosomatic Research, 73, 98-103. 
doi:10.1016/j.jpsychores.2012.05.007. 
21 
 
Hampson, S. E., Goldberg, L. R., Vogt, T. M., & Dubanoski, J. P. (2006). Forty years on: Teachers' 
assessments of children's personality traits predict self-reported health behaviors and 
outcomes at midlife. Health Psychology, 25, 57-64. doi:10.1037/0278-6133.25.1.57. 
Hill, P. L., & Roberts, B. W. (2011). The Role of Adherence in the Relationship Between 
Conscientiousness and Perceived Health. Health Psychology, 30, 797-804. 
doi:10.1037/a0023860. 
Zellars, K.L., Perrewe, P.L., Hochwarter, W.A., & Anderson, K.S. (2006). The interactive effects of 
positive affect and conscientiousness on strain. Journal of Occupational Health Psychology, 
11, 281-289. 
Howell, R. T., Kern, M. L., & Lyubomirsky, S. (2007). Health benefits: Meta-analytically 
determining the impact of well-being on objective health outcomes. Health Psychology 
Review, 1, 83-136. 
Jackson, JJ., Thoemmes, F., Jonkmann, K., Ludtke, O., & Trautwein, U. (2012). Military training and 
personality trait development: Does the military make the man, or does the man make the 
military? Psychological Science, 23, 270-277 
John, O. P., & Srivastava, S. (1999). The Big Five trait taxonomy: History, measurement, and 
theoretical perspectives. In L. A. Pervin & O. P. John (Eds.), Handbook of personality: 
Theory and research (pp. 102-138). New York: The Guilford Press. 
Jokela, M., Hintsanen, M., Hakulinen, C., Batty, G.D., Nabi, H., Singh-Manoux, A. & Kivimaki, M. 
(2013a). Association of personality with the development and persistence of obesity: a meta-
analysis based on individual-participant data. Obesity Reviews, 14, 315-323. 
Jokela,  M., Batty, G.D., Nyberg, S.T., Virtanen, M., Nabi, H., Singh-Manoux, A., & Kivimaki, M. 
(2013b). Personality and all-cause mortality: Individual-participant meta-analysis of 3,947 
deaths in 76,150 adults. American Journal of Epidemiology, 178, 667-675. 
Jonas, B. S., & Lando, J. F. (2000). Negative affect as a prospective risk factor for hypertension. 
Psychosomatic Medicine, 62, 188-196. 
Kern, M. L., & Friedman, H. S. (2008). Do Conscientious individuals live longer? A quantitative 
review. Health Psychology, 27, 505-512. doi:10.1037/0278-6133.27.5.505. 
22 
 
Kiecolt-Glaser, J. K., McGuire, L., Robles, T. F., & Glaser, R. (2002). Psychoneuroimmunology: 
Psychological influences on immune function and health. Journal of Consulting and Clinical 
Psychology, 70, 537-547. doi:10.1037//0022-006x.70.3.537. 
Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York: Springer Publishing 
Company. 
Mackinnon, A., Jorm, A. F., Christensen, H., Korten, A. E., Jacomb, P. A., & Rodgers, B. (1999). A 
short form of the Positive and Negative Affect Schedule: evaluation of factorial validity and 
invariance across demographic variables in a community sample. Personality and Individual 
Differences, 27, 405-416. 
McCrae, R.R., & Costa, P.T. (1985). Updating Norman's "adequacy taxonomy": Intelligence and 
personality dimensions in natural language and in questionnaires. Journal of Personality and 
Social Psychology, 49, 710-721. 
Molloy, G.J., O'Carroll, R.E. & Ferguson, E. (in press). Conscientiousness and medication adherence: 
A meta-analysis. Annals of Behavioral Medicine.  
Nater, U. M., Hoppmann, C., & Klumb, P. L. (2010). Neuroticism and conscientiousness are 
associated with cortisol diurnal profiles in adults: Role of positive and negative affect. 
Psychoneuroendocrinology, 35, 1573-1577. doi:10.1016/j.psyneuen.2010.02.017. 
O'Connor, D. B., Conner, M., Jones, F., McMillan, B., & Ferguson, E. (2009). Exploring the benefits 
of Conscientiousness: An investigation of the role of daily stressors and health behaviors. 
Annals of Behavioral Medicine, 37, 184-196. doi:10.1007/s12160-009-9087-6. 
O'Connor, D. B., Jones, F., Conner, M., McMillan, B., & Ferguson, E. (2008). Effects of daily hassles 
and eating style on eating behavior. Health Psychology, 27, S20-S31. doi:10.1037/0278-
6133.27.1(Suppl.).S20. 
O'Connor, D. B., & O'Connor, R. C. (2004). Perceived changes in food intake in response to stress: 
The role of Conscientiousness. Stress and Health, 20, 279-291. doi:10.1002/smi.1028. 
2¶&RQQRU'%:DONHU6Hendrickx, H., Talbot, D., & Schaefer, A. (2013). Stress-related thinking 
predicts the cortisol awakening response and somatic symptoms in healthy adults. 
Psychoneuroendocrinology, 38, 438-446. http://dx.doi.org/10.1016/j.psyneuen.2012.07.004 
23 
 
Ong, A. D., Bergeman, C. S., Bisconti, T. L., & Wallace, K. A. (2006). Psychological resilience, 
positive emotions, and successful adaptation to stress in later life. Journal of Personality and 
Social Psychology, 91, 730-749. doi:10.1037/0022-3514.91.4.730. 
Penley, J. A., & Tomaka, J. (2002). Associations among the Big Five, emotional responses, and 
coping with acute stress. Personality and Individual Differences, 32, 1215-1228. 
Preacher, K. J., Curran, P. J., & Bauer, D. J. (2006). Computational tools for probing interaction 
effects in multiple linear regression, multilevel modeling, and latent curve analysis. Journal of 
Educational and Behavioral Statistics, 31, 437-448. doi: 10.3102/10769986031004437    
Pressman, S. D., & Cohen, S. (2005). Does positive affect influence health? Psychological Bulletin, 
131, 925-971. doi:10.1037/0033-2909.131.6.925. 
Raudenbush, S., Bryk, A., Cheong, Y. F., & Congdon, R. (2004). HLM 6: Hierarchical Linear and 
Nonlinear Modelling. Lincolnwood: Scientific Software International. 
Rief, W., Hessel, A., & Braehler, E. (2001). Somatization symptoms and hypochondriacal features in 
the general population. Psychosomatic Medicine, 63, 595-602. 
Roberts, B. W., & Bogg, T. (2004). A longitudinal study of the relationships between 
conscientiousness and the social-environmental factors and substance-use behaviors that 
influence health. Journal of Personality, 72, 325-353. 
Roberts, B. W., Chernyshenko, O. S., Stark, S., & Goldberg, L. R. (2005a). The structure of 
Conscientiousness: An empirical investigation based on seven major personality 
questionnaires. Personnel Psychology, 58, 103-139. 
Roberts, B.W., Lejuez, C., Krueger, R.J., Richards, J.M. & Hill, P.L. (in press). What is 
conscientiousness and how can it be assessed? Developmental Psychology.  
Roberts, BW., & Jackson, JJ. (2008). Sociogenomic personality psychology. Journal of Personality, 
76, 1523-1544. 
Roberts, B. W., Walton, K. E., & Bogg, T. (2005b). Conscientiousness and health across the life 
course. Review of General Psychology, 9, 156-168. doi:10.1037/1089-2680.9.2.156. 
Schneider, T. R. (2004). The role of neuroticism on psychological and physiological stress responses. 
Journal of Experimental Social Psychology, 40, 795-804. doi:10.1016/j.jesp.2004.04.005. 
24 
 
Schneider, T. R. (2008). Evaluations of stressful transactions: What's in an appraisal? Stress and 
Health, 24, 151-158. doi:10.1002/smi.1176. 
Segerstrom, S. C., & Miller, G. E. (2004). Psychological stress and the human immune system: A 
meta-analytic study of 30 years of inquiry. Psychological Bulletin, 130, 601-630. 
doi:10.1037/0033-2909.130.4.601. 
Segerstrom, S.C. & 2¶&RQQRU'%6WUHVVKHDOWKDQGLOOQHVV)RXUFKDOOHQJHVIRUWKHIXWXUH
Psychology and Health, 27, 128-140. 
Seligman, M. E. P., & Csikszentmihalyi, M. (2000). Positive psychology - An introduction. American 
Psychologist, 55, 5-14. doi:10.1037//0003-066x.55.1.5. 
Smith, C. A., Haynes, K. N., Lazarus, R. S., & Pope, L. K. (1993). In search of the "hot" cognitions: 
Attributions, appraisals, and their relation to emotion. Journal of Personality and Social 
Psychology, 65, 916-929. 
Steptoe, A., Dockray, S., & Wardle, J. (2009). Positive Affect and Psychobiological Processes 
Relevant to Health. Journal of Personality, 77, 1747-1776. doi:10.1111/j.1467-
6494.2009.00599.x. 
Steptoe, A., & Wardle, J. (2005). Positive affect and biological function in everyday life. 
Neurobiology of Aging, 26, S108-S112. doi:10.1016/j.neurobiolaging.2005.08.016. 
Stone, A. A., Neale, J. M., Cox, D. S., Napoli, A., Valdimarsdottir, H., & Kennedymoore, E. (1994). 
Daily Events Are Associated With a Secretory Immune Response to an Oral Antigen in Men. 
Health Psychology, 13, 440-446. doi:10.1037//0278-6133.13.5.440. 
Takahashi, Y., Roberts, B.W., & Hoshino, T. (2012). Conscientiousness mediates the relation 
between perceived parental socialization of responsibility and self-rated health. Psychology 
and Health, 27, 1048-1061. 
Tang, TZ., DeRuberis, RJ., Hollon, SD., Amsterdam, J., Shelton, R., & Schalet, B. (2009). Personality 
Change during depression treatment.: A placebo-controlled trial. Archives of General Psychiatry, 
66, 132-1330 
Tomaka, J., Blascovich, J., Kelsey, R. M., & Leitten, C. L. (1993). Subjective, physiological, and 
behavioral-effects of threat and challenge appraisal. Journal of Personality and Social 
Psychology, 65, 248-260. 
25 
 
Tomaka, J., Blascovich, J., Kibler, J., & Ernst, J. M. (1997). Cognitive and physiological antecedents 
of threat and challenge appraisal. Journal of Personality and Social Psychology, 73, 63-72. 
Weiss, A., & Costa, P.T. (2005). Domain and facet personality predictors of all-cause mortality 
among Medicare patients aged 65 to 100. Psychosomatic Medicine, 67, 724-733. 
Wilson, R. S., Bienias, J. L., de Leon, C. F. M., Evans, D. A., & Bennett, D. A. (2003). Negative 
affect and mortality in older persons. American Journal of Epidemiology, 158, 827-835. 
doi:10.1093/aje/kwg224. 
 
 
26 
 
Table 1. Descriptive statistics for Level 2 variables. 
  Mean SD 1 2 3 4 5 6 7 8 
   
 
       
Age (1) 35.26 14.75 1 
       
Total C (2) 3.75 0.44 .29** 1 
      
Order (3) 3.64 0.73 .18 .75** 1 
     
Virtue (4) 3.8 0.68 .32** .71** .33** 1 
    
Traditionalism (5) 3.21 0.67 .30** .71** .41** .55** 1 
   
Self-Control (6) 3.61 0.67 .14 .66** .39** .31** .36** 1 
  
Responsibility (7) 4.03 0.47 .19 .70** .51** .40** .28** .36** 1 
 
Industriousness (8) 4.21 0.56 .07 .69** .47** .36** .33** .31** .58** 1 
*p < .05, **p < .01. 
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Table 2. Descriptive statistics for Level 1 daily diary variables. 
  Mean (SD) Range 
Total number of hassles 1.80 (1.23) 0 - 8 
Average primary appraisal  3.07 (1.68) 1 - 7 
Average secondary appraisal  4.29 (1.98) 1 - 7 
Average appraisal ratio .88 (0.69) 0.14 - 7 
Positive affect  2.67 (0.92) 1 - 5 
Negative affect  1.63 (0.83) 1 - 5 
PS frequency 1.91 (2.00) 0 - 12 
       Note: PS = physical symptom 
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Table 3. Moderation effects of Total C on the relationships between appraisals of all hassles and 
outcome variables.  
 
MRCM effect Symbol Coeff SE  p 
Positive Affect 
      Intercept ȕ00 2.44 0.19 <.001 
Level-1 slopes 
    
  1ͼ Appraisal - PA ȕ10 0.03 0.03 0.30 
  2ͼ Appraisal - PA ȕ20 0.07 0.04 0.07 
  Appraisal Ratio - PA ȕ30 -0.20 0.07 0.008 
Cross-level effects 
      Age - PA ȕ01 0.003 0.004 0.57 
  Gender - PA ȕ02 0.20 0.14 0.17 
  Total C - PA ȕ03 0.09 0.07 0.19 
  Total C x 1ͼ Appraisal - PA ȕ11 -0.09 0.03 0.01 
  Total C x 2ͼ Appraisal - PA ȕ21 0.07 0.04 0.04 
  Total C x Appraisal Ratio - PA ȕ31 0.26 0.08 0.002 
Negative Affect 
      Intercept ȕ00 1.77 0.14 <.001 
Level-1 slopes 
    
  1ͼ Appraisal - NA ȕ10 0.22 0.03 <.001 
  2ͼ Appraisal - NA ȕ20 -0.01 0.03 0.57 
  Appraisal Ratio - NA ȕ30 0.16 0.10 0.11 
Cross-level effects 
      Age - NA ȕ01 -0.004 0.003 0.23 
  Gender - NA ȕ02 -0.07 0.10 0.53 
  Total C - NA ȕ03 -0.05 0.06 0.34 
  Total C x 1ͼ Appraisal - NA ȕ11 0.009 0.04 0.80 
  Total C x 2ͼ Appraisal - NA ȕ21 0.03 0.03 0.25 
  Total C x Appraisal Ratio - NA ȕ31 0.04 0.10 0.69 
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PS Frequency 
      Intercept ȕ00 0.77 0.46 <.001 
Level-1 slopes 
      1ͼ Appraisal - PS-F ȕ10 0.07 0.03 0.05 
  2ͼ Appraisal - PS-F ȕ20 -0.02 0.04 0.54 
  Appraisal Ratio - PS-F ȕ30 0.04 0.06 0.56 
Cross-level effects 
      Age - PS-F ȕ01 -0.02 0.01 <0.01 
  Gender - PS-F ȕ02 -0.28 0.19 0.14 
  Total C - PS-F ȕ03 0.02 0.04 0.68 
  Total C x 1ͼ Appraisal - PS-F ȕ11 0.05 0.04 0.19 
  Total C x 2ͼ Appraisal - PS-F ȕ21 -0.02 0.04 0.68 
  Total C x Appraisal Ratio - PS-F ȕ31 -0.04 0.06 0.56 
Note: MRCM multilevel random coefficient modelling, Symbol hierarchical multilevel linear  
modelling symbol, Coeff unstandardised coefficient, SE standard error, PS physical symptom. 
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Figure 1. Moderation of the Appraisal Ratio-Positive Affect relationship by Conscientiousness, Industriousness and Order 
A: Conscientiousness    B: Order                   C: Industriousness 
 
 
Note. Conscientiousness (Z-score) scored as Low (-1SD), Medium (Mean) and High (+1SD). Appraisal Ratio -1 (= - 1SD) and +1 (= + 1SD). Standard errors 
in parentheses. 
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